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Fortunately so far nuclear accidents happened in developed countries. What if they occur
in developing countries?
Most developing countries go nuclear not because they own the nuclear technology but
because they simply need more energy in cheaper rates. Since safer energy sources are the
most expensive while nuclear energy is less expensive, the choice of nuclear energy is
because of its cost regardless of its involved risks. And since the parties involved in the
process are all governmental therefore regulatory bodies of developing countries should
adopt more conservative approaches than developed countries to protect the population
from the harm of ionizing radiation.
This can be achieved by requiring, in the regulations of the developing countries, the
increase in the radius of the exclusion area, the increase in the radius of the low population
zone, less densities of inhabitants in the low population zone, the increase in the length of
population centre distance from the plant, the reduction in the number of inhabitants in a
population centre compared to developed countries in the same time frame in cases of
emergencies. Number of inhabitants in a population centre can be defined according to
what the developing country's government could be able to handle in a certain amount of
time.
The paper outlines chronic problems the Egyptian population is suffering from in
normal country state operation. It also examines the three major nuclear accidents and
looks at the roles their governments played in protecting the population by defining the
urgent actions such as sheltering, evacuation, distribution of iodine tablets and relocation.
It argues that because developing countries are less able to deal with emergency crises as
developed countries, a conservatory factor should increase distances away from the plant
in nuclear regulations and reduce population numbers near the plant designated for
developing countries. It is a simple way of protecting the population in developing coun-
tries where promptness for human rights of the citizens is not very much observed because
of socio economic reasons.
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The paper is structured in three parts: The first part outlines
the current challenges facing Egypt today. The second part
analyses the three major nuclear accidents. The third part
addresses how nuclear safety regulations can protect the
population of developing countries from the harms of ionizing
radiation while nuclear energy is sought after by their gov-
ernments in the process of obtaining energy. It analyses the
reasons behind nuclear accidents. Negligence and human
errors are factors more likely to happen in developing coun-
tries than in developed countries.2. Challenges facing Egypt as a developing
country
The following is a list of some of the challenges facing Egypt as
a developing country:
1 Increase in population of 2.03%. (Egyptian Central
Agency for Public Mobilization and Statistics, 2014)
2 Lack of residential buildings to absorb the increasing
population.
3 500,000 Egyptians living in cemeteries. (Lamar, 2012)
300,000 of homeless people. 1221 slum areas: 35 of
them are unsafe slums, the rest are unplanned areas.
4 2 million of street children. (The General Egyptian
Association for Child Protection, 1999)
5 Chronic traffic congestions.
6 Poverty: The extreme poverty line stands at an annual
LE3570 ($518) per person. In Egypt it is $6600 for 2014
based on the purchasing power parity.
Country comparison to the world: 142/196 (TheWorld
Bank)
7 Illiteracy and poor education.




12 Unemployment: 13.4% unemployment 84.5% of them
have high school and college degrees. (Egyptian Central
Agency for Public Mobilization and Statistics, 2014)Fig. 1 e The Egyptian deficit over the yea13 Accidents of trains and ships because of lack of main-
tenance and negligence which causes many deaths.
14 The collection of rubbish.
15 The reduction of agricultural land because it gets built
on and the government is not able to prevent it.
16 Devalue of peoples' lives.
17 Obesity: 70% of adult population is overweight or obese.
The fattest in Africa. The 14th country in the world.
(World Health Organization, 2010)
18 Deficit of EGP186 billion, a fall from EGP 204.9 billion
(Egyptian Ministry of Finance). See Fig. 1.
Therefore it would be easy to conclude that Egypt has
various chronic challenges that have not been solved and yet
have to be faced. Dealing with a crisis like emergency
response to a nuclear power plant accident might not be ac-
cording to universal expectation and many lives can be lost.3. Comparison between the three major
nuclear accidents
This part compares the three major nuclear accidents and the
reasons behind their occurrences.
Table 1 compares between the three accidents: Fukushima,
Chernobyl and Three Mile Island (Opinion 3/11: Fukushima
compared to Chernobyl and Three Mile Island).
By counting the number of people evacuated in the three
accidents, they range from 88,000 to 200,000 which are
considered big numbers in terms of what a developing coun-
try like Egypt would be able to handle in a few hours.4. Egypt and the roadmap to nuclear power
As an aid in evaluating a proposed site, an applicant should
assume a fission produce release from the core, the expected
demonstrable leak rate from the containment and the mete-
orological conditions pertinent to his site to derive an exclu-
sion area, a low population zone and population centre
distance. For the purpose of this analysis, which shall set forth
the basis for the numerical values used, the applicant should
determine the following:rs (Egypt Government Budget, 2014).
Table 1 e Compares between the three accidents: Fukushima, Chernobyl and Three Mile Island.
Photo
Name Fukushima Daiichi Chernobyl Three Mile Island
Date of incident March 11, 2011 April 26, 1986 March 29, 1979
Rating on the International Nuclear Events Scale Level 7 Level 7 Level 5
Type of reactor Light water, boiling water reactor (double
containment by pressure vessel and
containment vessel)
RBMK-type graphite-moderated reactor (no
containment vessel)
Light water, pressurized water reactor (with
containment vessel)
Reactor(s) affected Units 1e4 (total of 6 reactors) Unit 4 (total of 4 reactors) Unit 2 (total of 3 reactors)
Output capacity at the time of accident Unit 1: 460,000 kW, Units 2e4: 784,000 kW 1 million KW 960,000 kW
Date of commissioning March 1971 (Unit 1)
October 1978 (Unit 4)
March 1984 December 1978
Cause and nature of accident Loss of cooling functions as a result of
damage caused by earthquake and
tsunami
Power surge during a test causes the reactor
to catch fire and explode. Large amounts of
radioactive material are released.
A combination of equipment failure and human
error causes reactor coolant fluid to leak. The
reactor core undergoes 45% meltdown.
Response Emergency cooling carried out by
pumping seawater and freshwater into
the reactors.
Totally enclosed in a concrete “sarcophagus”.
Units 1e3 continued to run after the accident.
A fire in Unit 2 in 1991 brought operations to a
halt. Unit 1 was shut down in 1996, Unit 3 in
2000.
Coolant pumps are brought back into operation,
and the situation stabilized. The pressure vessel
was unsealed in 1984. Fuel was removed in 1990.
In 1993 radioactive materials were removed and
the unit shut down. The reactor building still
stands.
Number of people evacuated 88,700 Approximately 116,000 from a 30 km area Approximately 200,000 from a 24 km area
(estimated)
Fatalities during the first days 0 33 0
Fatalities years after 4000e9000 (World Health Organization)
Evacuation and sheltering plans 1st day 11.3.2011
3 km radius evacuation (Daiichi) and
10 km radius sheltering
2nd day 12.3.2011
3 km radius evacuation (Daini)
10 km radius sheltering (Daini)
20 km radius evacuation (Daiichi)
15.3.2011 20e30 km radius sheltering
(Daiichi)
22.4.2011 lifting shelter of 20e30 km
(Daiichi)
Some 116,000 people were forcefully
evacuated from a 30 km radius of the power
plant, and many villages were abandoned.
Food and crops across Europe were
contaminated. In 2006, the World Health
Organization estimated that as many as 9000
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Exclusion area of such size that an individual located at any
point on its boundary for 2 h immediately following onset of
the postulated fission product release would not receive a
total radiation dose to the whole body in excess of 25 rem or a
total radiation dose in excess of 300 rem to the thyroid from
iodine exposure. (USNRC, 10CFR, Part 100.11)
4.2. Low population zone
The USNRC regulations require a Low Population Zone around
the plant that “a reactor would be located so that, at the time
of initial site approval and within about five years thereafter,
the population density, including weighted transient popula-
tion, averaged over any radial distance out to 20 miles (32 km)
(cumulative population at a distance divided by the circular
area at that distance), does not exceed 500 persons per square
mile (200 person/km2). A reactor should not be located at a site
whose population density is well in excess of the above value.”
(Regulatory Guide 4.7)
4.3. Densely populated centres
The USNRC regulations (10CFR Part 100) define a densely
populated centre to be containing 25,000 residents or more
while the Indian Nuclear regulations (Indian Nuclear
Regulations), for example, define a densely populated centre
to be containing 10,000 residents or more. The Egyptian reg-
ulations might follow the Indian nuclear regulations rather
than the US regulations. Or even define its own number of
residents according to the Egyptian capabilities in handling a
number of people for evacuation in 2 h. And this can be ach-
ieved experimentally rather than theoretically.
4.4. Population centre distance
According to USNRC regulations the size of the LowPopulation
Zonemust be such that thedistance to thenearest boundaryof
a densely populated centre containing more than 25,000 resi-
dents (“population centre distance”) must be at least one and
one-third times the distance from the reactor to the outer
boundary of the low population zone (USNRC, 10CFR Part
100.11). This means that if a developing country is embarking
on nuclear power and preferring to take a conservatory
approach it can request a longer population centre distance in
its regulations than of regulations of developed countries.
This research argues that in case Egypt hosts its first nu-
clear power plant, it has to take a conservative approach along
with a very strong emergency plan. The research argues that
one of the strongest defence in depth tactics for protection of
the population is, firstly, by increasing the radius of the
exclusion zone, secondly increasing the radius of the low
population zone, thirdly, by reducing the density of in-
habitants in the low population zone, fourthly, by redefining
the population centre as containing less number of people
compared to developed countries, thus reducing the number
of people that shall be sheltered and evacuated in case of an
accident, and fifthly, by increasing the distance between
population centres and the plant than regulations ofdeveloped countries permit. The definition for the number of
inhabitants of a population centre should be revised according
to what the Egyptian government can be able to handle in
terms of sheltering and evacuation in the first few hours and
days following a nuclear accident.5. Summary
Part one of the research looked at chronic problems the
Egyptian population is suffering from in normal country state
operation. Part two examined the three major nuclear acci-
dents and looked at the role the governments played in pro-
tecting the population either by sheltering or evacuation and
the roles the governments did not play which caused damage
to a number of the population. Part three argues that because
developing countries are less able to deal with emergency
crises, a conservatory factor should be added to nuclear safety
regulations of developed countries to increase the radius of
exclusion zones, increase radius of low population zone,
reduce density of low population zones, reduce the number
for population centres near the plant and increase distances
away from the plant. It is a simple approach to protect the
population in developing countries where promptness for
human rights of the citizens is not very much observed
because of socio economic factors.6. Conclusions
The paper argues that developing countries can adopt a more
conservative approach in following nuclear regulations of
more developed countries. As for population considerations,
radii of exclusion and low population zones can be increased.
Densities of low population zone can be reduced. Number of
population composing population centres can be reduced.
Population centre distances can be increased. Thus if the
Egyptian nuclear safety regulations requires more radial dis-
tance than 32 km radius of low population zone around the
plant, the requirement can be justified. And if the Egyptian
regulations defines the population centre by 10,000 in-
habitants or less it can also be justified. The number of pop-
ulation that can be rescued in 2 h through the capabilities of
the Egyptian authorities should determine the number of in-
habitants that define a population centre near the plant.r e f e r e n c e s
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